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METHOD OF COLLECTING INFORMATION 
IN MOBILE COMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 
5 1 . Field of the Invention: 

The present invention relates to a radio communication system, and 
more particularly to the collection of measured values of reception statuses 
for the maintenance and optimization of a radio communication system. 
2. Description of the Related Art: 
10 At present, efforts are being made to lower charges to be paid by 

subscribers to radio communication systems such as cellular phone systems, 
PHS, public radio LAN systems, etc. One of the efforts is to lower the oper- 
ating costs of radio communication systems as much as possible, it is a 
large task for communication service providers to make less costly adjust- 
15 ments for the maintenance and optimization of radio communication sys- 
tems. 

The adjustments for the maintenance and optimization of radio com* 
munication systems include maintenance and adjustment activities that are 
performed to operate the radio communication systems stably without sys- 

20 tem failures over a long period of time. Items that need to be adjusted in- 
clude, for example, the transmission power level of a radio base station and 
the tilt angle of an antenna. 

The maintenance and adjustment of a radio communication system 
are generally performed based on an evaluation or examination process 

25 which employs a radio network design simulator. In order to increase the 
accuracy of a simulation, information about reception statuses that are 




measured in service areas (hereinafter referred to as "coverages") of the ra- 
dio communication system and information about positions where measured 
values are obtained are input to the design simulator. 

In a CDMA system, for example, items of reception status information 
5 include the received signal quality and received signal intensity of a common 
pilot channel. These items of reception status information are useful items 
Indispensable for system maintenance and adjustments because they serve 
as indexes for determining whether the services of the radio communication 
system are available to mobile radio terminals in the measured position or 
10 not. 

Heretofore, it has been customary for a dedicated measuring vehicle 
or a dedicated measuring team to measure reception status information. 
Fig. 1 of the accompanying drawings is illustrative of a conventional process 
of collecting reception status information from a radio communication sys- 

15 tem. According to the conventional process, as shown in Fig. 1 , coverages 
of the radio communication system in which radio base stations 91 , 92, 93 
are connected to network 90 are visited by members of measuring teams 
with reception status measuring vehicles 94. At each measuring spot, one 
reception status measuring vehicle 94 measures reception status information 

20 in the corresponding coverage. The measured reception status information 
is recorded in association with the positional information that is measured by 
position measuring device 94a on reception status measuring vehicle 94. 

Using the measured reception status information, the communication 
service provider performs maintenance and adjustments of the radio com- 

25 munication system to operate the radio communication system stably without 
fail. 
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According to another conventional process of collecting reception 
status information, the general mobile radio terminal owned by a user is used 
to measure reception status information, and the measured reception status 
information is collected from the mobile radio terminal (see, for example, JP- 
5 2002-1 521 04-A). According to this conventional process, reception status 
information can quickly and easily be collected without the need for the re- 
ception status measuring vehicle shown in Fig. 1. 

The above conventional processes suffer the following problems: 
The process of measuring reception status information using recep- 

10 tion status measuring vehicles 94 shown in Fig. 1 needs a measuring team 
of members including a vehicle driver, a navigator, and a measuring person 
for driving each reception status measuring vehicle 94 and making meas- 
urements at desired spots. Expenses required to purchase and maintain the 
measuring vehicles and personnel expenses required to collect reception 

15 status information are large and present an obstacle to efforts to lower the 
operating cost of the radio communication system. The conventional proc- 
ess shown in Fig. 1 takes a lot of time to collect reception status information 
because all the coverages of the radio communication system need to be 
visited by a limited number of reception status measuring vehicles. 

20 Reception status information in the coverages may be measured by 

many measuring teams without reception status measuring vehicles 94. 
However, such a modification requires increased labor costs though recep- 
tion status measuring vehicles 94 are dispensed with. 

In a CDMA radio communication system, when users are connected 

25 to the system, the load on the radio communication system, i.e., an interfer- 
ence quantity, changes, and hisnce coverages of the radio communication 



3 



system vary with time. In order to keep stable coverages while the number 
of users is being progressively grown to turn the system into a mature one, it 
is necessary to repeatedly collect reception status information periodically. 
Consequently, the CDMA radio communication system requires a much 
5 greater cost for collecting reception status information than other systems 
because reception status measuring vehicles need to travel repeatedly peri- 
odically for collecting reception status information. 

Another problem of the CDMA radio communication system is that 
while reception status information is being measured by reception status 

10 measuring vehicles as they travel through coverages, the user status in the 
measured areas may change. 

According to the process of collecting reception status information 
with the general mobile radio terminals owned by users as disclosed in JP- 
2002-1 521 04-A, reception status information can be collected at a low cost 

15 because no reception status measuring vehicles and no measuring teams of 
various members are required. Since the coverages of the radio communi- 
cation system are not visited by reception status measuring vehicles, but re- 
ception status information is measured by the mobile radio terminals owned 
by general users, a large amount of reception status information can be col- 

20 lected in a short period of time. 

In the CDMA radio communication system, however, the reception 
status changes for various reasons, and changes in the reception status af- 
fect the operation of the radio communication system in various ways. For 
example, the reception status may change either with time or as the system 

25 load changes due to a user access congestion. Changes in the reception 
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status may cause a change in the frequency of forced communication shut- 
downs from the network or a change in the frequency of handover failures. 

The process disclosed in JP-2002-152104-A serves to collect only the 
relationship between reception status information and positional information, 
5 but fails to appropriately recognize causes of changes in the reception status 
and phenomena brought about by changes in the reception status. 

SUMMARY OF THE INVENTION 
It is therefore an object of the present invention to provide a method 
10 of and a system for, and a mobile radio terminal for, collecting information 
related to operation of a radio communication system inexpensively and eas- 
ily. 

To achieve the above object, an information collecting system accord- 
ing to the present invention collects information used for adjustments in a ra- 

15 dio communication system for performing user communications. 

At least one mobile radio terminal monitors a communication status of 
user communications. When the mobile radio terminal detects as a trigger 
when the communication status has satisfied a predetermined condition, the 
mobile radio terminal acquires a reception status of a radio signal and the 

20 position of its own. The mobile radio terminal sends measured information 
including the reception status and the position to an information collecting 
server. The information collecting server receives the measured information 
from the mobile radio terminal and records therein the measured information 
which has been received. 

25 Therefore, the communication service provider of the radio communi- 

cation system can instantaneously obtain many reception statuses in respec- 
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tive positions in coverages in relation to the communication status, and can 
instantaneously and effectively perform maintenance and adjustments of ra- 
dio communication facilities. Thus, man-hours and expenses involved in col- 
lecting information can be reduced. 
5 Instantaneous and accurate system adjustments are significant in an 

area where many users are present. According to the present invention, 
many items of measured information of such an area are obtained, making it 
possible to make instantaneous and accurate system adjustments using may 
items of measured information in an area where the need for system adjust- 

10 mentsishigh. 

In another information collecting system according to the present in- 
vention, an information collecting server sends trigger information simultane- 
ously to at least one mobile radio terminal. When the mobile radio terminal 
receives the trigger information as a measuring trigger, the mobile radio ter- 

15 minal acquires a reception status of a radio signal and the position of its own. 
The mobile radio terminal sends measured information including the recep- 
tion status and the position to an information collecting server. The informa- 
tion collecting server records the measured information received from the 
mobile radio terminal. 

20 Accordingly, many items of measured information at respective spots 

at the same time can instantaneously be obtained for instantaneously and 
effectively performing maintenance and adjustments of radio communication 
facilities. 

In still another information collecting system according to the present 
25 invention, an information collecting server sends trigger information simulta- 
neously to at least one mobile radio terminal. The mobile radio terminal 
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monitors a communication status of user communications. When the mobile 
radio terminal detects as a trigger when the communication status has satis- 
fled a predetermined condition, or receives the trigger Information as a 
measuring trigger, the mobile radio terminal acquires a reception status of a 
radio signal and the position of its own. The mobile radio terminal sends 
measured information including the reception status and the position to an 
information collecting server. The information collecting server records the 
measured information received from the mobile radio terminal. 

The above and other objects, features, and advantages of the present 
Invention will become apparent from the following description with reference 
to the accompanying drawings which Illustrate examples of the present In- 
vention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic view illustrative of a conventional process of col- 
lecting reception status Information from a radio communication system; 

Fig. 2 is a schematic view of a radio communication system according 
to an embodiment of the present invention; 

Fig. 3 is a block diagram of a mobile radio terminal according to the 
embodiment of the present invention; 

Fig. 4 is a flowchart of an operation sequence of the radio communi- 
cation system and the mobile radio terminal according to the embodiment of 
the present Invention for collecting reception status information; 

Fig. 5 is a block diagram of a mobile radio terminal according to an- 
other embodiment of the present invention; 



Fig. 6 is a flowchart of an operation sequence of the radio communi- 
cation system and the mobile radio terminal according to the other embodi- 
ment of the present invention for collecting reception status information; 

Fig. 7 is a block diagram of a mobile radio terminal according to still 
another embodiment of the present invention; and 

Fig. 8 is a flowchart of an operation sequence of the radio communi- 
cation system and the mobile radio terminal according to the still other em- 
bodiment of the present invention for collecting reception status information. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Preferred embodiments of the present invention will be described in 
detail below. 

Fig. 2 schematically shows a radio communication system according 
to an embodiment of the present invention. As shown in Fig. 2, the radio 
communication system has radio base stations 11, 12, 13, network 2, and 
information collecting server 1 . Mobile radio terminals 21 , 22 can be con- 
nected to the radio communication system. In Fig. 2, only two mobile radio 
terminals are shown though many mobile radio terminals can actually be 
connected to the radio communication system. Actually, the radio communi- 
cation system has many radio base stations, but only three radio base sta- 
tions are shown in Fig. 2 for illustrative purposes. 

Mobile radio terminals 21 , 22 comprise mobile terminals of cellular 
phone systems, PHS, public radio LAN systems, etc. that users use in the 
radio communication system. The users who use mobile radio terminals 21 , 
22 are users who have consented to provide information about their own po- 
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sitions and the reception status of radio signals from radio base stations for 
stable operation of the radio communication system. 

Fig. 3 shows in block form details of mobile radio terminal 21 accord- 
ing to the present embodiment. Since mobile radio terminals 21 , 22 are 
5 identical in arrangement, only mobile radio terminal 21 is shown in Fig. 3. 

As shown in Fig. 3, mobile radio terminal 21 comprises positional in- 
formation acquisition unit 31, reception status acquisition unit 32, communi- 
cation status acquisition unit 33, time information acquisition unit 34, control 
unit 35, and display unit 36. 
10 Positional information acquisition unit 31 acquires information repre- 

sentative of the position of mobile radio terminal 21 . Positional information 
acquisition unit 31 measures its own position using a GPS (Global Position- 
ing System), for example, and acquires the measured position as the posi- 
tional information. 

15 Reception status acquisition unit 32 acquires information representa- 

tive of the reception status of a radio signal from a radio base station. The 
information representative of the reception status, i.e., the reception status 
information, is useful for the maintenance and adjustments of the radio 
communication system. Examples of the reception status information are 

20 Ec/lo (received signal power vs. interference power ratio per chip) indicative 
of a received signal quality of a common pilot channel in a CDMA radio 
communication system, and a received signal intensity in such a common 
pilot channel. 

Communication status acquisition unit 33 can acquire information rep- 
25 resentative of the communication status of user communications. The infor- 
mation representative of the communication status, i.e., the conrimunication 
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status information, is information indicative of the status of communications 
that are performed using a radio signal. Examples of the communication 
status information are information indicating that the mobile radio terminal is 
unable to receive a radio signal from a radio base station and user commu- 
5 nications are forcibly shut off, and Information indicating that the mobile radio 
terminal is unable to make an outgoing call to another mobile radio terminal. 
Other examples of the communication status information are information in- 
dicating a handover failure and information indicating a communication 
throughput. 

10 Time information acquisition unit 34 can acquire information represen- 

tative of the time when reception status information is acquired, time informa- 
tion representative of the time when a reception status has started to be 
measured, and time information representative of the period of time for which 
a reception status has been measured. 

15 When positional information, time information, and reception status 

information are acquired, control unit 35 sends the acquired information as 
measured information through either one of the radio base stations and net- 
work 2 to information collecting server 1 . The measured information is in- 
formation that includes positional Information, time Information, and reception 

20 status information. 

When communication status information acquired by communication 
status acquisition unit 33 satisfies a predetermined condition, control unit 35 
is triggered to instruct reception status acquisition unit 32 to acquire recep- 
tion status information, instruct positional information acquisition unit 31 to 

25 acquire positional information, and instruct time information acquisition unit 
34 to acquire a measuring start time and a measuring period of time. For 



example, when user communication such as a call or data communication 
are forcibly shut off, mobile ratio terminal 21 is triggered to acquire reception 
status information. Alternatively, mobile ratio terminal 21 may be triggered to 
acquire reception status information when the communication throughput 
5 becomes lower than a predetermined threshold value, or when a call is made 
to start user communications. 

When control unit 35 receives information representative of a valuable 
point from information collecting server 1 , control unit 35 displays the valu- 
able point on display unit 36. 

10 The valuable point is a point having a value corresponding to money, 

and is given to a user in return for the measured information provided by the 
user. An example of the valuable point is a point that can be used in elec- 
tronic commerce on the Internet that is included in network 2. Another ex- 
ample of the valuable point is any of various cybercash and electronic 

15 money. Still another example of the valuable point is a point having a value 
in a core network of the radio communication system which is included in 
network 2, i.e., a point that can be used to offset a charge to be paid for us- 
ing the radio communication system. 

Display unit 36 displays valuable point information according to an in- 

20 struction from control unit 35. 

Radio base stations 1 1 , 12, 13 are facilities for sending radio signals 
to and receiving radio signals from mobile radio terminals 21 , 22, and com- 
prise base stations in cellular phone systems or PHSs, or access points of 
radio LAN systems or the like. 

25 Network 2 comprises a core network of the radio communication sys- 

tem according to the present embodiment, e.g., a network made up of mobile 



11 



exchanges of a cellular phone system. In the present embodiment, network 
2 also includes the Internet connected through a gateway (not shown). 

Information collecting server 1 comprises a computer such as a work- 
station or the like. Information collecting server 1 receives and records 
5 measured information transmitted from mobile radio terminals 21 , 22. When 
information collecting server 1 receives and records measured information 
transmitted from mobile radio terminals 21 , 22, information collecting server 
1 sends valuable point information that is to be given to the users of mobile 
radio terminals 21, 22, i.e., transmission sources, through network 2 and a 

10 radio base station to mobile radio terminals 21 , 22. 

Fig. 4 shows an operation sequence of the radio communication sys- 
tem and the mobile radio terminal according to the present embodiment for 
collecting reception status information. In Fig. 4, operation of only mobile 
radio terminal 21 and information collecting server 1 is illustrated. 

15 Dedicated software is installed beforehand in the mobile radio termi- 

nal of a user who has consented to provide measured information including 
information about reception status information and positional information in 
return for the acquisition of a valuable point. The mobile radio terminal with 
the dedicated software installed is used as mobile radio terminals 21 , 22. 

20 With the dedicated software installed, mobile radio terminals 21 , 22 can 
automatically operate as follows: 

As shown in Fig. 4, mobile radio terminal 21 monitors the communica- 
tion status of user communications, and detects as a trigger when communi- 
cation status information has satisfied a predetermined condition (step 101). 

25 When mobile radio terminal 21 detects the trigger, mobile radio terminal 21 
measures a reception status and acquires reception status information in- 



dicative of the measured reception status (step 102). At this time, mobile ra- 
dio terminal 21 also acquires time information. Instead of the operation in 
steps 101, 102, mobile radio terminal 21 may continuously measure a recep- 
tion status at all times and, when mobile radio terminal 21 detects a trigger, it 
5 may use the reception status measured at the time for a subsequent proc- 
ess. 

Then, mobile radio terminal 21 measures its own position using a 
GPS, and acquires positional information indicative of the measured position 
(step 103). However, mobile radio terminal 21 may not be able to acquire 

10 positional information depending on Its position or environment. In that case, 
mobile radio terminal 21 may use positional information which it has acquired 
at a past time closest to the present time. Moreover, mobile radio terminal 
21 should preferably add information indicative of low reliability to the posi- 
tional information. Then, mobile radio terminal 21 sends measured informa- 

15 tion including the positional information, the time information, and the recep- 
tion status information to information collecting server 1 (step 104). 

In order to reflect the measured information early for system adjust- 
ments, mobile radio terminal 21 should preferably send the measured infor- 
mation including the reception status information and the positional informa- 

20 tion to information collecting server 1 immediately after mobile radio terminal 
21 has acquired the reception status information and the positional informa- 
tion. If a forced shutdown of user communication or a handover failure is 
used as a trigger, then mobile radio terminal 21 is unable to send the meas- 
ured information to information collecting server 1 immediately after the trig- 

25 ger is detected. In this case, mobile radio terminal 21 may send the meas- 
ured information after the circuit becomes available again. 
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Information collecting server 1 receives the measured information 
from mobile radio terminal 21 , and records the received information in its 
own memory (step 105). Actually, since information collecting server 1 re- 
ceives measured information similarly from a plurality of mobile radio termi- 
5 nals, information collecting server 1 collects reception status information in 
various positions in coverages. 

The measured information collected by information collecting server 1 
is related to various operations of the radio communication system depend- 
ing on trigger conditions. Consequently, not only a map representing an as- 

10 sociation between positions and reception statuses, but also maps related to 
various statuses are obtained. For example, a map of information that is ac- 
quired when user communications are forcibly disconnected is useful for es- 
timating an area where a radio-wave arrival status is poor. A map of infor- 
mation that is acquired when a handover failure occurs is useful for estimat- 

15 ing a position where there is a coverage interruption between radio base sta- 
tions. A map of information that is acquired when a throughput is lower than 
a predetermined threshold value is useful for estimating a position where a 
communication quality is poor. A map of information that is acquired when a 
call is made is useful for estimating a position where many users are pre- 

20 sent. 

The measuring time represented by the time information contained in 
the measured information is useful to estimate a time-dependent change in 
the communication status or the reception status. 

Then, information collecting server 1 gives a valuable point to the user 
25 of mobile radio terminal 21 , and sends valuable point information representa- 
tive of a value (valuable point) given in return for the information provided by 



the user, to mobile radio terminal 21 (step 106). For non-delay system op- 
eration, information collecting server 1 should preferably send valuable point 
information is sent to mobile radio terminal 21 immediately after the meas- 
ured information from mobile radio terminal 21 . If a traffic buildup is to be 
5 prevented, however, information collecting server 1 may delay the timing to 
send valuable point information. For example, information collecting server 1 
may collect several Items of valuable point information and thereafter send 
the collected items of valuable point information. Information collecting 
server 1 may also send collected items of valuable point information late at 
10 night. 

Actually, a valuable point may be given by different processes de- 
pending on the form of the variable point. For example, if a valuable point 
can be used to offset a charge to be paid for using the radio communication 
system, then it may be recorded and managed in information collecting 

15 server 1 , a billing center (not shown), or a dedicated valuable point manag- 
ing server. If a valuable point is in the form of electric money related to a 
bank account, then the valuable point may be sent to a bank server. 

When measure information is thus collected by information collecting 
server 1 , core network 2 of the radio communication system uses the col- 

20 lected information for the maintenance of radio base stations 11, 12, 13 and 
for adjusting various parameters including the transmission output power and 
the tilt angles of antennas. 

According to the present embodiment, as described above, when a 
predetermined communication status is achieved, the mobile radio terminals 

25 of users acquire reception state information and positional information, and 
send measured information including the reception state information and the 
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positional information to information collecting server 1 . Therefore, the 
communication service provider can instantaneously obtain many items of 
measured information related to the communication status by giving inex- 
pensive valuable points to users, and can instantaneously and effectively 
5 perform maintenance and adjustments of the radio base stations with re- 
duced man-hours and expenses. 

According to the present embodiment, furthermore, since many items 
of measured information can instantaneously be collected and reflected for 
system maintenance and adjustments, the measured information can pro- 

10 vide outstanding advantages while the number of users is being progres- 
sively grown in a radio communication system, e.g., a CDMA radio commu- 
nication system, where coverages change due to a load status or an inter- 
ference quantity on radio circuits when mobile radio terminals are connected. 
Moreover, instantaneous and accurate system adjustments are sig- 

15 nificant in an area where many users are present. Since many items of 
measured information of such an area are obtained, it is possible to make 
instantaneous and accurate system adjustments using many items of meas- 
ured information in an area where the need for system adjustments is high. 
According to the present embodiment, measured information is ac- 

20 quired only from the mobile radio terminals of users who have consented to 
provide positional information and reception status information. Therefore no 
information is automatically acquired from users who do not want to send 
positional information and reception status information to the communication 
service provider. The users are thus free from undue concerns from the 

25 standpoint of their privacy and electric power consumption by their mobile 
radio terminals. 
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Another embodiment of the present invention will be described below. 

A radio communication system according to the present embodiment 
is identical in arrangement to the radio communication system shown in Fig. 
2. However, the radio communication system according to the present em- 
5 bodiment operates differently from the operation sequence shown in Fig. 4 in 
that a trigger for mobile radio terminals 21 , 22 to obtain measured informa- 
tion is given from information collecting server 1 simultaneously to a plurality 
of mobile radio terminals. 

Fig. 5 shows in block form a mobile radio terminal according to an- 
10 other embodiment of the present invention. The mobile radio terminal shown 
in Fig. 5 differs from the mobile radio terminal shown in Fig. 3 in that it has 
trigger information reception unit 37 instead of communication status acquisi- 
tion unit 33. 

Trigger information reception unit 37 receives trigger information from 
15 information collecting server 1 , and sends the received trigger information to 
control unit 35. The trigger information is information for triggering the 
measurement of information. According to the present embodiment, infor- 
mation collecting server 1 can send trigger information simultaneously to a 
plurality of mobile radio terminals in order to cause the mobile radio terminals 
20 to start measuring information. 

Control unit 35 is triggered by the reception of trigger information from 
information collecting server 1 to instruct reception status acquisition unit 32 
to measure a reception status, instruct positional information acquisition unit 
31 to measure positional information, and instruct time information acquisi- 
25 tion unit 34 to acquire a measuring time, etc. 
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Fig. 6 shows an operation sequence of the radio communication sys- 
tem and the mobile radio terminal according to the present embodiment for 
collecting reception status information. In Fig. 6, operation of only mobile 
radio terminal 21 and information collecting server 1 is illustrated. 
5 Dedicated software is installed beforehand in the mobile radio termi- 

nal of a user who has consented to provide measured information including 
reception status information and positional information in return for the ac- 
quisition of a valuable point. The mobile radio terminal with the dedicated 
software installed is used as mobile radio terminals 21 , 22. 

10 As shown in Fig. 6, information collecting server 1 sends trigger in- 

formation simultaneously to a plurality of mobile radio terminals (step 201). 
For example, information collecting server 1 sends trigger information in a 
special time zone where a reception status is to be observed, such as a time 
zone in which the system load is statistically high or a time zone in which the 

15 system load is statistically low. In response to the trigger information, mobile 
radio terminal 21 measures a reception status and acquires the measured 
reception status as reception status information (step 202). At this time, mo- 
bile radio terminal 21 also acquires time information. 

The subsequent processing in steps 203 through 207 is the same as 

20 the processing in steps 103 through 107 shown in Fig. 4. 

The measured information collected by information collecting server 1 
has been simultaneously acquired by a plurality of mobile radio terminals 
which have been triggered by the reception of the trigger information. There- 
fore, not only a map representing an association between positions and re- 

25 ception statuses, but also reception statuses in various positions in cover- 
ages at the same time are acquired. The information thus acquired is useful 
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to estimate how changes in the reception statuses in the respective positions 
are related. 

According to the present embodiment, as described above, mobile 
radio terminals are triggered by trigger information sent from information col- 
5 lecting server 1 simultaneously to a plurality of mobile radio terminals, to ac- 
quire reception status information and positional information, and send 
measured information including the reception state information and the posi- 
tional information to information collecting server 1 . Therefore, the commu- 
nication service provider can instantaneously obtain many items of meas- 

10 ured information at respective spots at the same time by giving inexpensive 
valuable points to users, and can instantaneously and effectively perform 
maintenance and adjustments of the radio base stations with reduced man- 
hours and expenses. 

Another embodiment of the present invention will be described below. 

15 A radio communication system according to the present embodiment 

is identical in arrangement to the radio communication system shown in Fig. 
2. However, the radio communication system according to the present em- 
bodiment operates differently from the operation sequence shown in Fig. 4 in 
that triggers for mobile radio terminals 21 , 22 to obtain measured information 

20 include a trigger given from information collecting server 1 simultaneously to 
a plurality of mobile radio terminals, as shown in Fig. 4, and a trigger which is 
detected by the mobile radio terminals themselves as shown in Fig. 4. 

Fig. 7 shows in block form a mobile radio terminal according to this 
embodiment of the present invention. The mobile radio terminal shown in 

25 Fig. 7 differs from the mobile radio terminal shown in Fig. 3 in that it has both 
communication status acquisition unit 33 and trigger information reception 
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unit 37. Communication status acquisition unit 33 shown in Fig. 7 is identical 
to communication status acquisition unit 33 shown in Fig. 3, and trigger in- 
formation reception unit 37 shown in Fig. 7 is identical to trigger information 
reception unit 37 shown in Fig. 5. 

When communication status information is acquired as a trigger by 
communication status acquisition unit 33 or when trigger information is re- 
ceived by trigger information reception unit 37, control unit 35 is triggered to 
instruct reception status acquisition unit 32, communication status acquisition 
unit 33, and time information acquisition unit 34. 

Fig. 8 shows an operation sequence of the radio communication sys- 
tem and the mobile radio terminal according to the present embodiment for 
collecting reception status information. In Fig. 8, operation of only mobile 
radio terminal 21 and information collecting server 1 is illustrated. 

Dedicated software Is installed beforehand in the mobile radio termi- 
nal of a user who has consented to provide measured information including 
reception status information and positional information in return for the ac- 
quisition of a valuable point. The mobile radio terminal with the dedicated 
software installed is used as mobile radio terminals 21 , 22. 

As shown in Fig. 8, information collecting server 1 sends trigger in- 
formation simultaneously to a plurality of mobile radio terminals (step 301), or 
mobile ratio terminal 21 detects as a trigger when communication status in- 
formation has satisfied a predetermined condition (step 302). 

When either trigger is generated, mobile ratio terminal 21 measures a 
reception status and acquires it as reception status information (step 303). 
At this time, mobile radio terminal 21 also acquires time Information. 
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The subsequent processing in steps 304 through 308 Is the same as 
the processing in steps 103 through 107 shown in Fig. 4. 

The measured information collected by information collecting server 1 
is related to various operations of the radio communication system or ob- 
5 tained at the same time, depending on trigger conditions. Consequently, not 
only a map representing an association between positions and reception 
statuses, but also maps related to various statuses or maps representative of 
reception statuses in various positions in coverages at the same time are 
acquired. 

10 According to the present embodiment, as described above, mobile 

radio terminals are triggered by a certain communication status or trigger in- 
formation sent from information collecting server f simultaneously to a plural- 
ity of mobile radio terminals, to acquire reception status information and posi- 
tional information, and send measured information including the reception 

15 state information and the positional information to information collecting 
server 1 . Therefore, the communication service provider can instantane- 
ously obtain many items of measured information related to communication 
statuses and measured information at respective spots at the same time by 
giving inexpensive valuable points to users, and can instantaneously and ef- 

20 fectively perform maintenance and adjustments of the radio base stations 
with reduced man-hours and expenses. 

While preferred embodiments of the present invention have been de- 
scribed using specific terms, such description is for illustrative purposes only, 
and it is to be understood that changes and variations may be made without 

25 departing from the spirit or scope of the following claims. 
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